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^wlTUS? o P J Elasticity determined from spewed 
expression 

^, 4 ri^ 1 n <E R^ATSiaiAS.POMlNAV. AKHN<ADEEVAV 



H(l-Cl) 



SuSflh Usability. It is locked in ^P^.^T^ 
mSmd set in the damage zone by catches. Hie material of Ae neck 
ta£dX ™ WW-4m«)l 1/5, where P » the contact 
pressure of the neck on the walls of ^^^l^f,^^ 
Wa^taess; and R is the internal radius of the wall of the casing 

iCneck (1) is fed to the input of the mnM a) after having 
te on the motor » irnpart rotations the rollers yu i imedL 
Tellers grip theneSc and puU it uitodw.ccn^ mandrel As 
■ rickmoves along the internal surface, the radial load on it 



increases, due to the reduction tntts du. .The shapingrod O) 
SStes the radial st«son*e nec^««^« <* -M** 
trutt k can be brc«grtt to the cctTect si» arid 
l^ADVAmAOE - For repairing damaged and ^defective sectors of 
walls of casing strings. More uniform pressure on nee*. 
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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. Bion. Nt 15 

(72) A.C.MepeaauKMft. A.B.Oommh. A.B.AxMa- 
Aeee m (D.C.MyxaMeTrapwnoB 

(56) naTeHT CUJA N? 3191677, kh. 166-14, 
ony6/iMK. 1965. 

ABTOpCKOe CBMABTe/lbCTBO CCCP 

ISh 1254137, ten. E 21 B 29/10. 1982. 

(54) CHOC05 PEMOHTA OECAflHblX KO- 

/10HH 

(57) Mcno/ib30BaHne: pbmoht ysacTKOB c ona- 
raMM pa3pyiueHM$i m Ae<t>e»craMM b creHxax 06- 
caAHUx KOiioHH. CymHOCTb M3o6peTeHM«: 
nofl6wpaiOT uh/ihhap^cckmA naTpy6oK pac- 
MBTHoro nepMMeTpa, nnma KOTdporo 6o/ibiue 



BHyrpeHHero AuaMOTpa 2 peMOHTMpyeMoro 
ynacTKa o6caAHOft ko/iohhu, a A^MHa naTpy6- 
ica 6o/ibiue a^mhu MHTepBana noBpexcAGHMSt. 
npovi3BOAflT nonepeMHyio Ae<t>opMaumo naT- 
pyGxa no Bceft nnvme ao noTepn ycTOfiMMBO- 
ctw, <t>MKcauvno ero s stom nonoxeHMM, cnycK 
b cKBaxwHy m ycTaHOBicy b 30He noBpexAe- 
HMfl nyTeM <)>MKcaTopoB. Ilpn 3tom M3Tepiia/i 
naTpytixa Bu6npa»OT no MOAyno ynpyroc™ - 
E. KOTopuM onpeAe/inwT M3 cooTHOiueHusi: 
c . 1.4 P 



(h/R) 



m 



. rjxe P - xoHTarrHoe AaBneHwe 



naTpy6xa Ha ctbhkh o6cbahoA ko/iohhu; h - 
TO/iuiMHa ere h km narpy6»ca; R - paA"yc BHyr 

peHHeA CTeHKM 06C3AH0fl KOJIOHHU. 4 Mil. 
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H3o6peTeHne othocmtca k TexHO/iorMM 
peMOHTHux pa6oT b He4>ieAo6uBa»omefl npo- 
Muuj/ieHHOCTM, a MMeMHo, k cnoco6aM /1HKBH- 
AauMH yMacTKOB c OMaraMM paapytueHMn m 
Ae<t>eicraMM b CTeHKax o6caAHux ko/iohh. 5 

Ue/ib H3o6peTeHwi - noBuiueHtte s4>4>eic- 
tmbhoctm peMOHTHUX pa6oT m oGecneseHMe 
paeHOMepHoro npMxcaTMfi naTpy6xa no ecevi 
ero A/iMHe x o6caA*oA ko/iohhg npM ynpome- 
mmm npouecca ycTaHOBKH naTpydxa 3a cneT 10 
wcwiioMeHMw AononHMTe/ibHoro bo3acActbma 
Ha Hero. 

Ha 4>nr, 1 M3o6paaceHo ycTpoMCTBo Ann 
npMBeAeHMfl naTpyGfca b coctoahm6 noTepn 
ycTofAMMBOCTM: Ha $nr. 2 -r ceneHHe A-A Ha 4>Mry 1 5 
1; Ha 4>wr. 3 - ceneHne E-G Ha <t>nr. 1; Ha <t>wr, . 
4 - narpyGoK, 3a<t>MKCMpoBaHHbifl b coctorhmm 

nOTepH yCTOMMMBOCTM. 

. ycrpoftCTBO Ann npnBeAeHM« naTpy6xa 1 
b cocroflHwe noTepH ycroHHMBOCTM - npoTnrvt- 20 
aawmee ycrpoflcTBO ~ npeACTawweT co6om 
KOHMM^cKyio onpaBicy 2 c 4»opMOo6pa3yK>mnH 
cTepxHeM 3 m po/iMKaMM 4, aaKpen/ieHHUMH 
no AHHHe onpaBKti; Po/ihkh 4 c&fiaaHbi c Mexa* 

HHMeCKMM npMBOAOM 5, BpaiUBHMe H3 KOTOPUM 25 

nepeAaeTCfl AewraTe/ieM 6. Tlqc/te npneeAe- 
hmh narpy6ica b coctoah we noTepn ycTOMHMBO- 
ctm npw noMOtuii AaHHoro ycrpoMCTBa oh 
4»MKCMpyeTcn b 3tom coctoahmm nocpeAcrsoM 
4>MKcaTopoa 7. COeAMHeHHUX MOKAy co6qm 30 
CTep)KH«MM 8. FlpHBOA 5 npeACTaB/weT M3 ce* 
6fl aytwaTyto nepeAany c oahom BeAytuefl 9 m 
AByMA BeAOMUMM uiecrepHsiMM 10, 11. BeAy- 
tuan ujecTepHfl 9 ycraHoa/ieHa Ha buxoahom 
aa/iy 12 ABuraTe/ifl 6; Ha aa/iy 13 BepxHeft 35 
bbaomom ujecTepHM ycra hob/1 CHKpa.MHMH sep- 
xhmh poiiMK 4, a Ha aa/iy 14 hmxchbm bcaomow 
luecTepHM xpaftHMft hmxhmm po/imk 4. Po/imkm 
4 (m BepxHue, m hmkhmc) c&naaHHbie npuBOA* 
hum peMHeM 15. Pojimkm.4, He ce»3aHHue c 40 
Ba/iaMM 13 m 14, suno/iHeHu ynpyroa/iacTMM- * 
HbiMM m/ih noAnpyxMHeHU b peaynbTaie sero 
ohm OTC/iexMaaioT Ae<t>opMauHio naTpy6xa. 
BoxoBue po/iMKM 4 aaxpeniieHbr a kohmmcckom 
onpasxe 2 c bosmoxhoctmo apaiueHMfl. Ohm 45 
He noAnpyxMHeHbi m ycTdHOB/ienu coocho k 
4>opMOo6pa3yK)meMy cTepxHK) 3, 

Cnoco6 peMOHTa 3aK/uosaeTCfl b cneAyto- 
meM. 50 

BHana/ie ocytuecTB/inioT noA6op naipy6- 
xa pacMeTHoro nepuMeipa m ynpyrocrii. Uai- 
py6ox 1 Buno/iHfltoT b BMAe TOHxocTeHHoro 
xpyroBoro UM/mHApa M3 MaTepna/ia 06/iaAato- 
tuero cbomctbom ynpyrocTw. npnseM nepn- 55 
MeTp* uw/iMHApa 6o/ibiiie BHyTpeHHero 
nepMMeTpa peMOHTMpyeMon o6caAHOft ko/ioh- 
hu, a A/iHHa - 6 on blue MHTepaa/ia nospe^e- 
hma o6caAHOft KO/IOHHU. B KdMeCTBe 
MatepHana w3roToaneHnn naTpy6xa MO)xeT 



6uTb Hcno/ib3oaaHa BwcoKOKasecTBeHHan 3a- 
xa/ieHHan cra/ib, CTexflonnacTMx m APyrue Ma- 
Tepna/ibi, xapaxTepH3yioiuiie TeM, mo 
HanpflxeHMfl, B03HHxafomHe b hmx nocne no- 
TepM ycTofiMMBOCTM, He npeButuaiOT npeAenoB 
TexysecTM ashhux MaTepna/ioe, T.e. coot- 
BeTCTsytOT ynpyruM Ae<()opMauii«M stmx Maie- 
pwa/iOB. 

3aT6M npon3BOA*T nonepesHyio Ae4>op- 
m a mm to naTpy6xa no scew A^nne ao noiepn 

yCTOMMMBOCTM M 4>HKCdUMK) erO B 3 TOM COCTO* 

«HMH. A" fl 3Toro naTpy6ox 1 noAaiOT Ha bxoa 
onpaaxvi 2 npoTflrneawmero ycrpoHCTBa c 
npeABapMTeJibHO.BK/iiOHeHHbtM ABHraTe/ieM 6, 
nepeA3iouu4H BpameHwe Ha po/ihkm 4 c no- 
MOtubio MexaHMHecxoro npMBOAa 5. Pohmkm 4 
3axaaTfaiBai0T naTpy6o< m npoTflrwaaiOT ero 
BHyrpb KOHMHecKOd on pa b km 2 ycrpoftcTBa. no 
Mepe abm)K6Hmsi naTpy6xa BAonb BHyTpeHHen 
noBepxHOCTM nocTeneHHo yBeyiMMMBaeTcn pa- 
Ana/ibHafl Harpy3ka, AeftcrByiomafl Ha Hero co 
CTopoHu onpaBKM M3-3a yMeHbiueHMfl ee A^a- 
MBTpa. il3BecTHO, HTo TOHKMe ynpyrne o&oaoh- 

KM flOA AGMCTBMeM pdAHa/lbHOM H3rpy3KM 

TepniOT ycTOMMMBOCTb, nepexoA fl k HOBOMy co- 

CTOftHHK) paBHOBeCMA C BbinyK^OCTbK). 

o6pameHHOM k ueHTpa/ibHOM ocm unnnHApa. 
JXnx o6ecneMeHM« nepexoAa naTpy6xa b co- 
CTonHwe noTepn ycTOMMwaocTM cnyxMT 4)op- 
MOoOpaayioiuMft CTepxeHb 3, kotopwm 
KOHueHTpMpyer paAMantHyio Harpy3xy Ha naT- 
py6oK, TepfiiomMfl ycTOMMMBOCTb. fla/ibHefl- 
ujan npOTfixxa naTpy6xa CBsiaaHa c 
npoAODKaiotAMMCD yBe/iMMeHweM paAwanbHOM 
HarpyaKMM npM80AHT KyBenuMeHMto Bbtnyx/io- 
ctm 060/1 oh km naTpyGxa, noTepflBiueM ycTOfi- 
MMeocTb, b peay/ibTaTe Mero pa3Mepu 
naTpy6xa 6yAyT cooTseTCTBOBaTb TpaHcnopT- 
HUM pa3MepdM Te/i, cnycxaeMbix b cxaaxMHy. 
B MOMeHT AOCTMxeHMfl ndTpyCxoM TpaHcnop- 

thux paaMepoB OH npOTflTMBaeTCfl K KOHUy 

onpaBKM 2 m Ha auxoAe M3 Hee CTarwBaeTca 

HeCKO/l bKMMM <J)M KCBTOpaMM 7 (CM. <|>Mr. 4), KO- 

Topue xcecnco cobamhr»ot MedKAy co6om CTep- 

KHAMM 8. TdKMM 06pa30M OCyU4eCTB/1AK>T 

onepauMK><|>MKCMpoBaHMfl naTpy6xa 1 bcocto- 

DHMH nOTepM yCTOMMMBOCTM. 

Iloc/ie 3Toro npOH3BOAflT yCTaHOBKy naT- 
py6xa b 30He noBpexAeHun o6caAHOM ko/ioh- 
hu. 

fXnx 3Toro c noMoiu>»o Aep>xaTe/ifl (Ha sep- 
Texe He noxa3aH) naTpy6ox, 3a4>MKCMposaH- 

HUft B COCTOflHMM nOTepM yCTOMMMBOCTM, 

cnycxatoT b CKBaxMHy m ycTaHaa/iMsaiOT Ha 
ypoBHe ynacTKa noepe^KAeHMn o6caAHOM ko- 
noHHw. CTfirMBatoiuMe naTpy6ox 1 <t>MKcaTopw 
7 CHMMatoT, nepeMemaa Baepx coeAMH^toiUMe 

MX CTepXHM 8. MTO npMBOAMT K CH51THK) pBAM* 

anbHOft HarpyaxM, ACMCTayioiMeM Ha naTpy6ox. 
riOA AeMCTBMeM y cm/1 mm b o6o/io<4Ke, noTepflB- 
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we* ycTOMHWBOCTb. naipy6oic 1 BoaspamaeTcn 
b MexoAHoe paaHOBecHoe coctowhuc 

B CM/iy TOfO, MTO MCXOAHWM BHeiUHMM am- 

aMerp naTpy6ica Heaco/ibKO 6o/ibiue BHyrpeH- 
Hero AMaMdpa o6caAHOft ko/iohhw. naTpy6oK 5 
n/ioTHO m paBHOMepHO npw>KMMaeTC« k o6caA- 
how K0/10HH6, nepeKpws yMacTOK noape*Ae- 

HMfl. 

6bi/iH nposeAeHbi /ta6opaTopHbie ucnbtTa- 
HMfl cnoco6a peMOHra o6caAHbix ko/iohh Ha 10 
MOAe/iw o6caAHOft ko/iohhw c ue/ib»o npo- 
sepKH ero pa6oTOcnoco6HOCTW. MoAe/ib 06- 
caAHOft ko/iohhw npeACTaB/ineT co6oft 
TO/iCTOCTeHHyio Tpy6y c BHyTpeHHMM AwaMeT- 
poM 80 mm, napaMeTpoM 251,2 mm m a/who* 15 
500 MM. 

RaTpyGoK Bwno/iHeH M3 CTeK/ion/iacTMKa b 

BHA6 TOHKOCTeHHOrO KpyrOBOrO UMHMHAPa. 

to/1 mn Ha cTeHKM KOToporo 0,3 mm, a nepMMeip 
251.6 mm. 20 

B K3M6CTB6 npoTflrwBaiomero ycrpoftCTBa 
Mcno/tb30Ba/iacb KOHHMecKa« onpaBKa co 

BXOAHWM AMaMCTpOM 100 MM, BSIXOAHWM - 70 
MM, AnWHOfl 600 MM C OAHMM <|>OpM006pa3yK>- 

iumm CTepacHeM BApnb BHyTpeHHeft noaepxHO- 25 
ctm onpaeKn, npoTfl>KKa ocymecTB/innacb 
AaB/ieHweM HaTOpeu naTpy6Ka. Ha bwxoac M3 
npoT«rviBatomero ycrpowcTBa naTpy6oK MMe/i 
AwaMeTp 70 mm, npMMeM <t>opMOo6pa3yiomMM 
CTepxeHb yace He Kacanca awsepHyTOft 060- 
noMKM naTpy6Ka, w jb tbkom no/ioxeHiiw narrpy- 30 
6ok 6wn nocAeAoaaTe/ibHO cntHyT abyma 

4>MKCaTOpaMM, COeAMHeHHWMW MWKAy co6ow 
AByMA CTanbHWMM CT6p»CHflMM. 

33T6M naTpy6oK 6w/r cnymeH a MOAe/ib 
o6caAHO« ko/iohhw ao ypoBHji 30hw noBpeac- 35 
AeHitsi o6caAHOA ko/iohhw c noMombto Aepxca- 
Te/in, nonepesHue paaMepw KOToporo He 
npeBwuja/iM 70 mm. 3aieM cnirtiBaiouuie <|>wk- 
caTopw CABwra/iw k sepxHeMy Topuy naTpy6Ka 
3d cmct yciviMfl, nepeAaeaeMoro Mepe3 erep*- 40 

HM. 

B MOMeHT CHATMsi noc/ieAHero 4>MKcaTOpa 
cbo6oahwR narpy6ox no/mocTbio BoccraHo- 



Bwn cbok> 4»opMy t npMxaaujMCb k BHyTpeHHCfi 
CTeHKe o6caAHO« ko/iohhw m nepeKpws 30Hy 
noapoKA^HMfl. 

AHanomMHWM o6pa30M 6w/iw npoaeAeHw 
ncnwTaHMfl b ycflOBMPx no/tHoro 3ano/iHeHMfi 
MOAe/in o6caAHOii ko/iohhw boaom. 

/la6opaTopHwe AaHHwe noATBepAM/*w pa- 
6oTocnoco6HOCTb A3HHoro cnoco6a peMOHTa 
o6caAHWX ko/iohh. naTpy6oK no/iHOCTbio t 6e3 

nOBpOKAeHMA H CK/iaAOK BOCCTaHOBM/1 CBOK) 

4>opMy m n/ioTHO o6nera/i BHyrpeHHioio CTeHKy 
o6caAHOft ko/iohhw, M30/inpy» 30Hy noepex- 

AeHHSI. 

<D op My n a m 3 0 6 p6 T.e h m ji 
Cnoco6 peMOHTa o6caAHwx ko/iohh, 
BK/uosatouuift noA6op naTpy6Ka pacMe™oro 
nepHMeTpa, nonepesHyio Ae4>opMaiuiK) naT- 
py6Ka no Bee* ahmho, cnycx ero b c*cB3*nHy m 
ycraHOBicy b 30He noapexAeHtifl, 0 t n h m a w- 
m m a c « TeM, mto, c ue/ibto noswuieHtifl 
3<{)<J)eKTHBH0CTvi peMOHTHWx pa6oT m o6ecne- 
MeHMfl pasHOMepHoro npn*a™* naTpy6xa no 
Bceft ero AflfHe k o6c3ahom ko/iohhc npn oa~ 
HOBpeMeHHOM ynpotueHMM npouecca ycTa- 
H08KM naTpy6Ka 3a cmct mck/ho'mbh msi 
Aono/iHirre/ibHoro B03AeftCTBMfl Ha Hero. Ma- 
Tepwa/i naTpy6Ka Bw6MpaiOT no MOAy/»o ynpy- 
toctm E, npwneM noc/ieAHMft onpeAe/i*K>T 113 

COOTHOUJeHM« 

E - 1Af V 
(h/R) 1V& % 

tab P - KOHTBKTHoe A3B/ieHne naTpy6Ka na 

CT6HKM 06C3AHOfl KO/IOHHW: 

h - TO/imwHa creHKM naTpy6Ka: 

R - paAtiyc BHyTpeHHeft noeepxHocTM 06- 

C3AH0M KOHOHHW, (i - 

a nonepeMHyw Ae<J>opMauwio i qajpySKa no 
Bce$ AnwHe ocyiuecTB/iwiOT ao noTepn ycTOM- 

MMBOCTM, 33TeM erO (|>MKCMpyiOTB 3TOM COCTO" 

ahmm w nocne cnycxa b 3QHy noBpoKaeHun 

<t>MKC8T0pW CHMM3IOT, ' ^ 
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